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(54) AUTOMOTIVE DYNAMO CONTROLLER 

(57) A controller for an A.C. generator for a vehicle, 
includes: batteries each of which is charged with electric 
charges on the basis of an output of generation of elec- 
trical energy of an A.C. generator having a field coil; volt- 
age regulating means for regulating a current, which is 
caused to flow through the field coil, on the basis of the 
detection result of a voltage developed across the ter- 
minals the batteries due to an output voltage of the A. 
C. generator into an fixed output value of the generation 


of electrical energy of the A.C. generator; and field cur- 
rent restricting means for detecting a current which is 
caused to flow through the field coil by means of a field 
cunent detecting resistor to restrict the current to a pre- 
determined value in correspondence with the detection 
result, wherein the field current detecting resistor is 
formed as a thick film printed resistor, and wherein each 
of the means other than the thick film printed resistor is 
formed by an electronic circuit are in the form of an in- 
tegrated circuit. 
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Description 

Technical Field 

[0001] The present invention relates to an electronic 
control circuit for controlling generator output, which is 
accommodated in a vehicle-mounted A.C. generator, 
and is in the form of a monolithic IC chip on a ceramic 
substrate. 

Background Art 

[0002] Heretofore, as a controller, for an A.C. gener- 
ator in a vehicle in which discrete components are em- 
ployed as circuit elements to be mounted onto a wiring 
board, a controller is known which has a circuit config- 
uration shown in Fig. 3. This controller includes: an A. 
C. generator 1 having an armature coil 1 01 for driving 
an engine and for starting the generating operation of 
electrical energy, and a field coil 102; a rectifier 2 for 
taking out an output of generating electrical energy from 
the armature coil 101 to rectify the output, which is sup- 
plied to batteries 4 or to an electrical load (not shown); 
and a controller 3 having a voltage regulator 3a for de- 
tecting the voltage developed across the terminals of the 
batteries 4 to adjust the output voltage of the A.C. gen- 
erator 1 on the basis of the voltage thus detected and a 
field current restricting unit 3b for detecting the field cur- 
rent caused to flow through the field coil 1 02 to restrict 
the field current on the basis of the detected current. 
[0003] Reference n umeral 5 indicates a key switch for 
starting the engine. This key switch 5 is turned ON so 
that the current flows through the field coil 1 02 from the 
batteries 4 to carry out the initial excitation. 
[0004] The voltage regulator 3a is configured in such 
a way as to include: a constant voltage circuit in which 
an operating resistor 301 and a zener diode 302 are 
electrically connected in series between the positive 
electrode of the batteries 4 and the earth through the 
key switch 5 to fetch a constant voltage A, which is de- 
termined on the basis of the breakdown voltage of the 
Zener diode 302, from a connection point P between the 
operating resistor 301 and the Zener diode 302; a volt- 
age dividing circuit having voltage dividing resistors 303 
and 304, which are electrically connected in series be- 
tween an output terminal 201 of a positive electrode and 
an output terminal 202 of a negative electrode of the rec- 
tifier 2 to divide the output voltage of the rectifier 2; a 
first comparator 307 for applying a divided voltage Vd 
from the voltage dividing circuit to an input terminal (-) 
of the negative side and for applying a fixed reference 
voltage V REF1 to an input terminal (+) of the positive side 
to make H or L the logical level at the output terminal in 
accordance with the magnitude relationship between 
the divided voltage Vd and the reference voltage V REF1 ; 
an output transistor 311 which is turned ON at the time 
when the logical level at the output terminal of the first 
comparator 307 has become H to cause the field current 


to flow through the field coil 1 02 from the batteries 4; a 
suppression diode 310 which is electrically connected 
in reverse between a positive side line and a collector 
of the output transistor 311 to suppress a surge current 
5 which occurs at the time when shutting off the field cur- 
rent; and a base resistor 309 which is electrically con- 
nected between the output side of the key switch 5 and 
the base of the output transistor 311 to restrict a base 
current which is caused to flow through the base of the 
output transistor 311 at the time when carrying out the 
initial excitation of the field coil 1 02. 
[0005] The field current restricting unit 3b includes: a 
voltage dividing circuit having voltage dividing resistors 
305 and 306 for dividing a constant voltage A at a pre- 
determined resistance ratio to generate a predeter- 
mined reference voltage V REF2 ; a field current detecting 
resistor 312 connected between an emitter of the output 
transistor 311 and the earth for converting the field cur- 
rent flowing through the emitter into a voftage V1 to de- 
tect the voltage V1 thus obtained; and a second com- 
parator 308 for applying the reference voltage V REF2 to 
an input terminal (+) of the positive side and for applying 
the voltage V1 to an input terminal (-) of the negative 
side to make L the logical level at the output terminal at 
the time when the voltage V1 has become higher than 
the reference voltage V REF2 . 

[0006] Now, the description hereinbelow will be given 
with respect to the outline of the operation in the con- 
ventional controller for an A.C. generator for a vehicle. 
[0007] After having started the engine, the divided 
voltage Vd as a criterion of the terminal voltage of the 
batteries 4 rises above the reference voltage V REF1 to 
provide the over-charging state, the logical level at the 
output terminal of the first comparator 307 goes to L to 
turn OFF the output transistor 311 so that the field cur- 
rent to the field coil 102 is shut off, which reduces the 
output of the electrical energy generation. 
[0008] When the terminal voltage of the batteries 4 
has been reduced and also the divided voltage Vd has 
become lower than the reference voltage V REF1 . the log- 
ical level at the output terminal of the first comparator 
307 goes to H to turn ON the output transistor 311. As 
a result, the current flowing loop consisting of the bat- 
teries 4, the field coil 102, the output transistor 311 , the 
field current detecting resistor 312, and the earth is 
formed so that the field current is caused to flow from 
the batteries 4 to the field coil 1 02 to carry out the gen- 
eration of electrical energy, and also the output of the 
generation of electrical energy is rectified through the 
rectifier 2 to be supplied to the batteries 4 which are in 
turn charged with the fixed voltage 14.5 V for example. 
[0009] In this way, the output transistor 31 1 is turned 
repeatedly ON/OFF in accordance with the drop and the 
rise of the voltage developed across the terminals of the 
batteries 4 to intermittently control the field current to so 
that the terminal voltage is maintained at a fixed value. 
[001 0] The surge current which is generated through 
the field coil 102 along with the interruption of the field 
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current is suppressed by the suppression diode 31 0 to 
mitigate the influence thereof exerted on the electronic 
circuit. 

[001 1 ] However, if the line through which the terminal 
voltage of the batteries 4 is detected is cut in the voltage 5 
regulator 3a so that the divided voltage Vd becomes ze- 
ro, for example, then the logical level of the output of the 
first comparator 307 continues to be H, and hence the 
A.C. generator 1 starts to cause to flow the excessive 
field current through the output transistor 31 1 in order to 10 
make the divided voltage Vd the reference voltage 
Vrefi- 

[0012] At this time, the field current is caused to flow 
through the field current detecting resistor 312 to gen- 
erate the voltage drop of the voltage V1 . Then, the volt- « 
age V1 is applied to the negative side input terminal (-) 
of the second comparator 308. The reference voltage 
V REF2 which is used to judge the excessive field current 
is applied to the positive side input terminal (+) of the 
second comparator 308. At the time when the voltage 20 
V1 has become higher than the reference voltage 
V REF2 , the logical level at the output terminal of the sec- 
ond comparator 308 goes to L. 

[0013] For this reason, the output at the logical level 
H of the first comparator 307 is absorbed by the output 25 
terminal of the second comparator 308, whereby the 
base current of the output transistor 311 is shut off, and 
the field current is also shut off to stop the generation of 
electrical energy to prevent the burning of the A.C. gen- 
erator. 30 
[0014] If the discrete components such as resistors, 
capacitors and semiconductor devices are mounted on- 
to the printed board as in the method of mounting the 
electronic apparatus in the conventional controller, then 
a large mounting area is required and the scale of the 35 
whole controller becomes large. 
[0015] In addition thereto, since the high accuracy is 
required for the output control of the vehicle A.C. gen- 
erator along with the promotion of the electronics for the 
vehicle control, the complexity and the high density of 40 
the electronic circuit in the controller are unavoidable. 
[001 6] Therefore, in the case where the discrete com- 
ponents are mounted to the printed board to configure 
such an electronic circuit, there arises the inconven- 
ience that the scale of the whole controller becomes so 45 
large as to restrict the miniaturization of the A.C. gener- 
ator. 

[0017] In the light of the foregoing, the present inven- 
tion has been made in order to solve the above-men- 
tioned problems associated with the prior art, and hence so 
it is therefore an object of the present invention to obtain 
a controller for an A.C. generator in which the circuit 
board can be miniaturized and the difficulty of building 
the circuit board into the body of the A.C. generator is 
removed, and also a constant of a field current detecting 55 
resistance can be readily changed in correspondence 
with the field current of the A.C. generator. 


Disclosure of the Invention 
[0018] 

1 . The present invention includes: batteries each of 
which is charged with electric charges on the basis 
of an output of generation of electrical energy of an 
A.C. generator having a field coil; voltage regulating 
means for regulating a current, which is caused to 
flow through the field coil, on the basis of the detec- 
tion result of a voltage developed across the termi- 
nals of the batteries due to an output voltage of the 
A.C. generator into an fixed output value of gener- 
ation of electrical energy of the A.C. generator; and 
field current restricting means for detecting a cur- 
rent flowing through the field coil by means of afield 
current detecting resistor, which restricts the current 
to a predetermined value in correspondence to the 
detection result, wherein the field current detecting 
resistor is formed in the form of a thick film printed 
resistor, and with respectto each of the means other 
than the thick film printed resistor, electronic circuits 
are configured in the form of an integrated circuit. 

2. According to the present invention, the thick film 
printed resistor and the integrated circuits are 
formed on an insulating board. 

3. According to the present invention, a resistor 
body constituting the thick film printed resistor is 
trimmed to adjust the resistance value thereof and 
to adjust the field current detection value. 

4. According to the present invention, failure alarm 
means for detecting a failure of the A.C. generator 
on the basis of the output of the A.C. generator to 
give an alarm is provided in the form of an integrated 
circuit. 

Brief Description Of The Drawings 
[0019] 

Fig. 1 is a diagram showing the construction when 
a control unit in a controller of an A.C. generator for 
a vehicle according to an embodiment 1 of the 
present invention is configured in the form of an in- 
tegrated circuit; 

Fig. 2 is a circuit diagram showing a configuration 
of a controller of an A.C. generator for a vehicle ac- 
cording to an embodiment 2 of the present inven- 
tion; and 

Fig. 3 is a circuit diagram showing a configuration 
of a controller of a conventional A.C. generator for 
a vehicle. 

Best Mode For Carrying Out The Invention 
Embodiment 1 

[0020] The high accuracy is required for the output 
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control of an A.C. generator for a vehicle along with the 
promotion of the electronics of the vehicle control. In re- 
sponse to this requirement, the complexity of the elec- 
tronic circuits in a controller, and the high density of the 
circuit configuration in a substrate (board) resulting 5 
therefrom are unavoidable. 

[0021] Now, in the present embodiment, as shown in 
Fig. 1 , the respective electronic circuits, except for a 
field current detecting resistor 312, i.e., a voltage regu- 
lator 3a and a field current restricting unit 3b are inte- 10 
grated in the form of a monolithic IC chip 321 on a ce- 
ramic substrate 320 having a high heat radiating effect. 
In the ceramic substrate 320, signal I/O terminals 323 
are formed through the patterning in the periphery of the 
monolithic IC chip 321 . The signal I/O terminals 323 are 
electrically connected to the associated electrodes of 
the monolithic IC chip 321 through bonding wires 322, 
respectively. 

[0022] Now, the field current detecting resistor 312 
through which the high current is caused to flow and for 20 
which the high accurate resistance value is required is 
constituted by a thick film printed resistor body which is 
formed on the ceramic substrate utilizing the printing 
method. 

[0023] The resistance value accuracy of the thick film 25 
printed resistor body depends on the printing accuracy 
for the resistor body. It is said that in the current tech- 
nique, the upper limit of the resistance value accuracy 
is ± 20 %. However, the required accuracy of the resist- 
ance value is higher than value. 30 
[0024] Therefore, in general, as the trimming method 
to adjust the resistance value of the thick film printed 
resistor body, there is adopted the method wherein the 
laser beam is scanned on the resistor body to vaporize 
and remove a part, suffering the application of the laser 35 
beam, of the thick film printed resistor body. 
[0025] As another trimming method, there is the sand 
blasting method wherein the powder of alumina is 
sprayed onto the resistor body to shave off a desired 
amount of resistor body. 40 
[0026] In such a way, in the present embodiment 1 , 
the electronic circuits except forthe field current detect- 
ing resistor 31 2 in the field current restricting unit 3b are 
formed in the form of a monolithic I C chip on the ceramic 
substrate 320 respectively, and the field current detect- 45 
ing resistor 31 2 is formed on the ceramic substrate 320 
by utilizing the printing method. 
[0027] As a result, the ci rcu its are integrated , whereby 
the size of the circuit substrate is reduced. In addition, 
th e resistance value of the f iel d cu rrent detecti ng resis- so 
tor 312 which is formed on the ceramic substrate 320 
by utilizing the printing method, even after the resistor 
body has been formed on the ceramic substrate 320 by 
utilizing the printing method, by utilizing the above-men- 
tioned triming method, can readily be adjusted in ac- 55 
cordancewith the specif ication of the field current of the 
A.C. generator to be used. 


Embodiment 2 

[0028] In the above-mentioned embodiment 1, the 
electronic circuits which constitute the voltage regulator 
3a and the field current restricting unit 3b in the control 
unit 3 are integrated into the monolithic IC chip to be 
formed on the ceramic substrate 320. However, alterna- 
tively, there may also be adopted the configuration in 
which in addition to the electric circuit of the convention- 
al control unit, an electronic circuit of a failure alarm 3c 
for giving the alarm for the failure of the A.C. generator 
is also integrated into the monolithic IC chip to be formed 
on the ceramic substrate 320, as shown in Fig. 2. 
[0029] The failure alarm 3c in the present embodi- 
ment 2 includes: a diode 31 7 for rectifying the A.C. pow- 
er generation output for one phase which has been 
fetched out from the armature coil 1 01 of the A.C. gen- 
erator 1 ; a fitter 31 3 for smoothin g the power generation 
output thus rectified; a third comparator 31 4 for applying 
the smoothed power generation output (D.C. power 
generation output) to the positive side input terminal (+) 
and for applying a reference voltage V REF3 (V REF1 > 
v ref2 > v ref3)» which is used to judge the reduction of 
the power generation output resulting from the failure of 
the A.C. generator 1 to the negative side input terminal 
(-); an LED 315 which is electrically connected in series 
between the terminal through which the constant volt- 
age A is applied and the output terminal of the third com- 
parator 314; and a current restricting resistor 31 6. 
[0030] If, as the operation of the failure alarm 3c, 
some failure or other occurs in the A.C. generator 1 , then 
the power generation outputs is reduced. After the pow- 
er generation output for one phase has been fetched to 
be converted into the D.C. output through the diode 31 7 
and the filter 313, it is inputted as the D.C. power gen- 
eration output to the positive side input terminal (+) of 
the third comparator. The reference voltage V REF3 is ap- 
plied to the negative input terminal (-) of the third com- 
parator. The third comparator 314 compares the refer- 
ence voltage V REF3 and the D.C. power generation out- 
put with each other. At a time point when the D.C. power 
generation output has become lower than the reference 
voltage V REF3 , the logical level at the output terminal 
goes to L As a result, the current is caused to flow 
through the LED 315 and the current restricting resistor 
31 6 by the constant voltage A, which lights the LED 315 
to inform the operator of the failure of the generator 
whereby the failure of the A.C. generator can be readily 
recognized. 

Industrial Applicability 

[0031] According to the present invention, an elec- 
tronic circuit of a control unit which is accommodated 
inside a vehicle-mounted A.C. generator,and adopted 
to control an output of the generator is formed as a mon- 
olithic IC chip on a ceramic substrate, whereby the size 
of the whole apparatus is reduced, and also a resistance 
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value of afield current detecting resistor which has been 
formed on the ceramic substrate by utilizing the printing 
method is adjusted in accordance with the specifications 
of a field current of the A.C. generator. 


Claims 

1. A controller for an A.C. generator for a vehicle, com- 
prising: 10 

batteries each of which is charged with electric 
charges on the basis of an output of generation 
of electrical energy of an A.C. generator having 
a field coil; is 
voltage regulating means for regulating a cur- 
rent, which is caused to flow through said field 
coil, on the basis of the detection result of a volt- 
age developed across the terminals of said bat- 
teries due to an output voltage of said A.C. gen- 20 
erator into an fixed output value of the genera- 
tion of electrical energy of said A.C. generator; 
and 

field current restricting means for detecting a 
current which is caused to flow through said 25 
field coil by means of a field current detecting 
resistor to restrict the current to a predeter- 
mined value in correspondence to the detection 
result, 

wherein said field current detecting resistor is 30 
formed as a thick film printed resistor, and 
wherein each of said means other than said 
thick film printed resistor is formed as an elec- 
tronic circuit are configured in the form of an 
integrated circuit. 35 

2. A controller for an A.C. generator for a vehicle ac- 
cording to claim 1 , wherein said thick film printed 
resistor and said integrated circuits are formed on 

an insulating board. *o 

3. A controller for an A.C. generator for a vehicle ac- 
cording to claim 1 , wherein a resistor body consti- 
tuting said thick film printed resistor is trimmed to 
adjust the resistance value thereof and to adjust the 
field current detection value. 

4. A controller for an A.C. generator for a vehicle ac- 
cording to claim 1 , wherein a failure alarm means 

for detecting a failure of said A.C. generator on the so 
basis of the output of said A.C. generator to give an 
alarm is provided in the form of an integrated circuit. 


55 


5 


EP 1 130 766 A1 



6 


EP 1 130 766 A1 



EP 1 130 766 A1 



8 


EP1 130 766 A1 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP99/04950 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 H02P9/30 


According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 K02P9/30 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1999 Toroku Jitsuyo Shinan Koho 1996-1999 

KoTcai Jitsuyo Shinan Koho 1971-1999 


Electronic; data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


JP, 10-136697, A (Mitsubishi Electric Corporation), 

22 May, 1998 (22.05.98) (Family: none) 

JP, 9-149693, A (Sanyo Electric Co., Ltd.), 
06 June, 1997 (06.06.97) (Family: none) 

JP, 5-198402, A (Mitsubishi Electric Corporation) , 
06 August, 1998 (06.08.98) (Family: none) 
Fig, 2 

JP, 50-16862, A (Matsushita Electric ind. Co., Ltd. J, 
21 February, 1975 (21.02.75) (Family: none) 

US, 5, 770, 939 (Edwards), 

23 June, 1998 (Family: none) 


1-4 
1-4 
1-4 

1-4 
1-4 


n Further documents are listed in the coirttnuAtion of Box C. Q See patent family annex. 


* Special categories of cited documents: 

"A** document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international filing 

date 

**L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

*Xf document referring to an oral disclosure, use, exhibition or other 


document published prior to the international filing date but later 
than the priority date claimed 


T later document published after die international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X* document of particular relevance; tbe claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; tbe claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a parson skilled in the art 
document member of the same patent Family 


Date of the actual completion of the international search 
07 December, 1999 (07.12.99) 


Date of rnailing of the international search report 
21 December, 1999 (21. 12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 


Telephone Mo. 


Form PC77ISA/210 (second sheet) (July 1992) 


9 


